GESTATIONAL DIABETES MELLITUS (GDM), or diabetes first recognised during pregnancy, is being diagnosed with increasing frequency. Women are entering pregnancy at an older age, are more likely to be obese or overweight and are often from a high-risk ethnic background. 1 In addition, new diagnostic criteria, now widely adopted in Australia, [2] [3] [4] have greatly increased diagnosis of GDM. In Australia, GDM now affects around 10% of pregnancies but can occur in up to 30% in high-risk populations. 5 GDM affects both mother and baby during pregnancy and in the long term. During pregnancy, women with GDM are at increased risk of pre-eclampsia, hypertension, early delivery, induction of labour and caesarean section. 6 Long term, women with GDM have a greatly increased risk of developing type 2 diabetes mellitus (T2DM); Lee et al documented the cumulative risk to be 25.8% at 15 years post-pregnancy in a moderate-risk population. 7 The cumulative incidence of T2DM is as high as 70% in some populations. 8 The list of potential adverse effects in neonates is extensive and includes macrosomia, fetal death, shoulder dystocia, nerve palsy, hypoglycaemia and respiratory distress. 6 Long-term effects of in utero exposure to hyperglycaemia, probably mediated by epigenetic mechanisms, 9 relate to a propensity to overweight or obesity, dysglycaemia, dyslipidaemia and hypertension. These metabolic changes can occur as early as in the preschool years 10 but are well established by adolescence in more than 50% of those whose mothers had GDM. 11 In addition to strong evidence linking dysglycaemia in pregnancy with adverse outcomes, studies have shown the benefits of treating GDM. However, there are key questions yet to be answered. The first relates to the diagnosis of GDM. The association between adverse pregnancy outcomes and maternal glycaemia is a continuum, so current diagnostic criteria are based on consensus rather than definitive demarcation of risk. Second, the optimal timing and type of testing of women at high risk of GDM is uncertain, and the effects of early treatment unclear. Third, treatment targets for GDM remain the subject of ongoing debate. Finally, while there is agreement about the need for long-term follow-up after a GDM pregnancy, there are no consistent recommendations for its implementation.
How then can general practitioners (GPs) deal with these uncertainties, negotiate the difficult path between too much and too little medical intervention and provide optimal management for the women under their care?
Diagnosis of GDM
The recommendations for testing and diagnosis of GDM presented in this article were developed by the International Association of the Diabetes and Pregnancy Study Groups (IADPSG) and are based on the findings of the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study (Box 1). 6 This multinational observational study, involving more than 23,000 women, found a continuous increase in adverse pregnancy outcomes with increasing glycaemia.
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Objectives
The aim of this article is to provide practical advice regarding GDM diagnosis, management and postpartum follow-up for general practitioners, who, increasingly, will be involved in GDM care. 
Discussion
Testing for dysglycaemia in early pregnancy
Women at high risk of developing GDM (Box 2) should be assessed clinically and tested early in pregnancy. At present, the major reason for early testing is to check for the confusingly named 'diabetes in pregnancy' or 'overt diabetes in pregnancy'.
'Diabetes in pregnancy'
The diagnosis of 'diabetes in pregnancy' is made if World Health Organization (WHO) criteria for the diagnosis of diabetes outside of pregnancy are met. 13 This identifies women who probably have pre-existing diabetes. The fetus is susceptible to complications of hyperglycaemia in early pregnancy, and the mother may have undiagnosed microvascular complications. Urgent management is required to normalise elevated glucose levels. The woman will then be treated throughout pregnancy as if she had pre-existing diabetes. If the clinical presentation appears atypical, the possibility that the woman has type 1 diabetes or a form of monogenic diabetes should be considered. Testing postpartum will clarify the diagnosis.
Options for early testing for 'diabetes in pregnancy' include OGTT, fasting plasma glucose, random plasma glucose and glycated haemoglobin (HbA1c) levels. The OGTT provides the most information but is often poorly tolerated in early pregnancy. HbA1c is increasingly used but is not suitable for screening in women with thalassaemia or significant iron deficiency. When testing women on high-dose corticosteroids or metformin (usually for polycystic ovary syndrome), results should be interpreted cautiously.
Any one of the following values documented in the first trimester indicates likely 'diabetes in pregnancy':
Lesser degrees of dysglycaemia in pregnancy: 'Early GDM' While dysglycaemia in early pregnancy has been shown to be associated with a greater risk of adverse outcomes for both mother and fetus, 14 the precise significance and consequences are not clear, nor have the risks or benefits of treatment been defined.
No test offers satisfactory alignment with a subsequent definitive diagnosis of GDM. [15] [16] [17] Importantly, there are no tests that reliably predict pregnancy outcomes. Fasting glucose levels rise in early pregnancy, and GDM diagnosed on these levels is poorly replicated at routine 24-28 weeks' testing. 18, 19 A random plasma glucose level has low specificity, and the OGTT is not necessarily predictive of later GDM. HbA1c with levels of 41-46 mmol/mol (5.9-6.4%) may identify women at higher risk of adverse pregnancy outcomes. 20 Diagnosis and management of dysglycaemia early in pregnancy is not evidence-based. The following suggestions for further testing and management are intended for guidance only until robust evidence is available; alternatives could be considered equally valid (Box 3). Testing and management should always be considered in the context of the woman's clinical status. Addressing co-existent overweight and obesity through lifestyle advice may be helpful, given the association of these conditions with adverse pregnancy outcomes even in the absence of elevated blood glucose levels (BGLs). 21 Local resources and the woman's own concerns are also factors in determining management.
Management of GDM
The keys to management of GDM are optimisation of lifestyle, self-monitoring of blood glucose (SMBG), intensive patient education and introduction of medication when warranted. 
Lifestyle management
The combination of optimal diet and appropriate exercise will result in 50-70% of women with GDM achieving management targets. Dietary principles involve meeting nutritional requirements for a healthy pregnancy, managing gestational weight gain, eliminating high glycaemic index (GI) carbohydrates and ensuring an adequate intake and distribution of low GI carbohydrates. 24 Given the over-representation of certain ethnic groups with GDM, diets need to be reflective of usual diet and culture. Regular moderate exercise, such as walking, is helpful in maintaining fitness and can also assist greatly with maintaining glycaemic levels within target.
Self-monitoring of blood glucose
Effective monitoring is essential to GDM management. A plethora of blood glucose testing devices are readily available to health professionals, and many of these are supplied free of charge to women with GDM. Subsidised testing strips are available on completion of National Diabetes Service Scheme registration. A diabetes educator is invaluable in teaching women SMBG techniques and providing ongoing education and support. It is recommended that women initially measure BGLs four times per day: before breakfast and either one or two hours (depending on local practice) after the commencement of each meal.
Treatment targets
Target BGLs are an area of considerable debate, and at this time no evidence base supports specific targets. Fasting blood glucose targets vary from high 4 to 5.5 mmol/L, depending on local guidelines.
The following values are published in the Australasian Diabetes in Pregnancy Society guidelines in the section 'for further research' and are followed by many, but by no means all, maternity centres: 
Pharmacological therapies
Metformin, including extended-release formulations, has not been shown to harm mother, fetus or child; [26] [27] [28] however, longterm effects are still being assessed and currently it is not widely used in Australia. Approximately 50% of women who commence metformin obtain satisfactory glycaemic control. 29 However, for those women who ultimately require insulin, the use of metformin can result in a delay in achieving optimal glycaemia. If BGLs are substantially elevated, it is preferable to promptly institute insulin therapy, and if BGLs are elevated consistently at a particular time point, targeted insulin therapy is likely to be more effective than metformin. The use of metformin is contraindicated in the context of preeclampsia or fetal growth restriction.
Sulfonylureas, while used in a number of overseas centres, are not commonly prescribed for GDM in Australia. Sulfonylureas have been associated with higher birth weight and higher rates of neonatal hypoglycaemia. 30, 31 Because sulfonylureas cross the placenta, there are concerns about the potential effects of an insulin secretagogue on the fetal β-cell.
No other form of oral or injectable antihyperglycaemic therapy has documented safety in pregnancy.
Insulin
Insulin treatment in GDM is safe and effective and is usually the first choice of pharmacotherapy for GDM. 31, 32 Few women are unable to manage insulin injections. In over 30 years at our centre, we have encountered no serious episodes of hypoglycaemia. Women using insulin sensibly and flexibly almost always achieve excellent glycaemic control. The use of a modified multidose regimen enables the use of insulin to match an individual woman's glycaemic profile.
In cases of fasting hyperglycaemia, medium-acting or long-acting insulin can be used at bedtime. The starting dose will depend on the degree of hyperglycaemia and the weight of the woman, but common starting doses are 4-8 units. The dose should be adjusted every two to three days to achieve target BGLs. In our institution we aim for BGLs consistently and clearly below 5 mmol/L but avoid BGLs below 4 mmol/L.
For postprandial hyperglycaemia, after appropriate dietary education and review, introduce a short-acting insulin analogue before the affected meal(s). Starting doses are generally 4-8 units. Adjust doses every two to three days to optimise BGLs at around 5-6 mmol/L. Twice daily pre-mixed insulin can be used if this is local practice, or if there is no particular pattern to the hyperglycaemia or if the woman is reluctant or unable to cope with more intensive therapy.
Fetal monitoring, delivery and lactation
Identification of the fetus at risk is important in GDM. Most GDM pregnancies, even when insulin treatment is required, are low risk. However, a small Random plasma glucose 9-11 mmol/L: These levels are clearly elevated but their significance is not known. Warrants further testing -either fasting plasma glucose or HbA1c, and act on the basis of these results.
Glycated haemoglobin (HbA1c)
5.9-6.4%: These levels have reasonable sensitivity and specificity in predicting a formal diagnosis of GDM and have been associated with adverse pregnancy outcomes. Lifestyle advice. Consider SMBG if available, but it requires documented elevation of glucose levels for national diabetes services scheme registration.
number of GDM pregnancies are deemed high risk and additional medical care is required. Careful clinical monitoring and the use of ultrasonography to document fetal size and wellbeing are the mainstays of management. A growth scan at 28-32 weeks can be useful in documenting macrosomia or growth restriction. A macrosomic fetus is more prone to complications during and after delivery, and warrants intensified monitoring and careful consideration of the type and timing of delivery. 33 In most women, vaginal delivery at term is anticipated unless obstetric indications suggest a different approach. When steroids are indicated for early elective delivery, careful diabetes management is required. This may involve the introduction of insulin or insulin dose escalation, with the goal of maintaining euglycaemia. Pharmacotherapy should cease postpartum. The neonate, especially if macrosomic, is prone to hypoglycaemia, and all babies of GDM pregnancies need to have their blood glucose tested, ideally at around 1-2 hours after birth.
Women with GDM are encouraged to breastfeed. Some women may choose antenatal expressing to enable collection of colostrum for early neonatal feeding in the case of hypoglycaemia. 34 A recent study has documented its safety from 36 weeks. 34 
Postpartum testing and long-term follow-up
It is important that all women who have had GDM have an OGTT to clearly document their glycaemic status after pregnancy, using WHO criteria for the diagnosis of diabetes. 35 This testing is organised by either the maternity service or the woman's GP, ideally six weeks to three months postpartum. Type 1 diabetes or monogenic diabetes may present for the first time during pregnancy, although this is uncommon. Unusual clinical or biochemical characteristics or strong family history should prompt further investigation.
The timing and form of long-term follow-up is another area of controversy.
Annual measurement of HbA1c is simple and practical and is reimbursed for diagnostic purposes in highrisk individuals. Another common recommendation is a fasting blood glucose measurement every 1-2 years, with the interval dependent on the woman's level of risk. 4 Ideally, subsequent pregnancies will be planned, enabling optimisation of pregnancy preparation and early testing for hyperglycaemia.
Key points
• Before pregnancy:
-Identify risk of diabetes and, if high, suggest follow-up with HbA1c testing. -Provide general lifestyle advice, including the importance of optimising weight and managing overweight and obesity. Management of obesity before, during and after pregnancy is a critical issue in women of childbearing age. -Where applicable, discuss smoking cessation and alcohol avoidance. -Recommend routine laboratory tests.
-Commence folate supplementation at least one month before pregnancy.
• Early pregnancy:
-Test for 'diabetes in pregnancy' or dysglycaemia, according to risk profile. -Provide general advice about gestational weight gain and healthy lifestyle. -Commence insulin treatment if required or refer for specialist advice. Urgent referral is necessary for overt diabetes.
• During pregnancy:
-Test for GDM and provide appropriate management. If in rural or remote practice, consider telemedicine options or shared care.
• Postpartum:
-Organise OGTT and appropriate follow-up.
• Long term:
-Provide ongoing surveillance for diabetes and metabolic risk factors. -Facilitate healthy lifestyle for mother and baby.
Conclusion
Diagnosis and effective management of GDM improve maternal and fetal outcomes. Early diagnosis of 'diabetes in pregnancy' enables prompt evaluation and treatment. Pragmatically, although controversial, HbA1c will have an increasing role in the recognition of diabetes in early pregnancy, as well as in long-term follow-up of women with previous GDM.
